The synovium is lined by a layer of cells, variously called lining cells, intimal cells, or synoviocytes, which have historically been subdivided into type A and B cells. ' Recent studies, including our own, using monoclonal antibodies have shown that the type A synoviocytes are macrophages or macrophage like, while the type B cells are fibroblast like.2 The exact nomenclature which should now be used is a matter of some confusion, but most are agreed in principle on these basic cell types. It is important to recall the classical electron microscopical appearances of these two categories of cell: type A cells have a much folded surface membrane, plentiful lysosomal bodies and fairly abundant mitochondria, while type B synoviocytes have abundant endoplasmic reticulum, a well developed Golgi apparatus and numerous secretory vesicles.' 5 Recognition of these features is important to the understanding of observations at electron microscope level described later in this review. It is also now fairly widely agreed that there is no basement membrane delineating the synovial lining cell layer from the underlying connective tissue. This is clearly demonstrated in semithin sections and in ultrastructural studies of both inflamed and normal synovium in man and animals.' 6 Our own observations5 7 and those of others8 show, however, that there is a clear organisation of the cells in the synovial lining and that particular extracellular matrix components and adhesion molecules have a well defined distribution. The following description will concentrate on these various proteins, their presence and distribution, and the evidence for their production in the synovial intimal layer. 
The synovium is lined by a layer of cells, variously called lining cells, intimal cells, or synoviocytes, which have historically been subdivided into type A and B cells. ' Recent studies, including our own, using monoclonal antibodies have shown that the type A synoviocytes are macrophages or macrophage like, while the type B cells are fibroblast like. 2 The exact nomenclature which should now be used is a matter of some confusion, but most are agreed in principle on these basic cell types. It is important to recall the classical electron microscopical appearances of these two categories of cell: type A cells have a much folded surface membrane, plentiful lysosomal bodies and fairly abundant mitochondria, while type B synoviocytes have abundant endoplasmic reticulum, a well developed Golgi apparatus and numerous secretory vesicles.' 5 Recognition of these features is important to the understanding of observations at electron microscope level described later in this review. It is also now fairly widely agreed that there is no basement membrane delineating the synovial lining cell layer from the underlying connective tissue. This is clearly demonstrated in semithin sections and in ultrastructural studies of both inflamed and normal synovium in man and animals.' 6 Our own observations5 7 and those of others8 show, however, that there is a clear organisation of the cells in the synovial lining and that particular extracellular matrix components and adhesion molecules have a well defined distribution. The following description will concentrate on these various proteins, their presence and distribution, and the evidence for their production in the synovial intimal layer. Whether the VCAM-1 is expressed by macrophage like or fibroblast like cells remains a matter of debate. Our own immunohistochemical localisation of anti-VCAM-1 reaction product to more superficial cells in the thickened rheumatoid synovial intima, and demonstration that the cells are CD68 positive, suggest that they are macrophages, though the specificity of CD68 as a macrophage marker is questioned by some, including a contribution to the second part of this meeting. 26 The presence of intercellular adhesion molecules (ICAMs) in the extracellular matrix in inflamed and non-inflamed synovium has also been noted:25 27-30 the predominant molecule expressed in the synovial lining is ICAM-1, which is upregulated in rheumatoid arthritis. 30 Revell, Al-Saffar, Fish, Osei Relatively few cells in the synovial intimal layer show expression of ICAM-2 or ICAM-3 in rheumatoid arthritis or osteoarthritis. Significantly more cells were positive for ICAM-3 in RA compared with OA. 30 The presence of VCAM-1, ICAMs 1, 2 and 3, and E-selectin on synovial vessels is well described, but will not be discussed further in this review of the extracellular matrix of the synovial intimal layer.
The synovium like lining which develops adjacent to orthopaedic implants Orthopaedic implants used in total joint replacement become surrounded by a layer of fibrous tissue which is of variable thickness and which separates the biomaterial (metal alloy, plastic or bone cement) from the bone.3'
Routine histological sections showed that a synovium like structure may develop on the side of this membrane next to the implanted biomaterial; Goldring et a132 described it well for the bone-cement interface. Recently, we have used a series of monoclonal antibodies and immunohistochemical techniques to demonstrate that this synovium like layer contains macrophages and fibroblasts arranged in a manner similar to that of the synovium.33 Moreover, when the distribution of the extracellular matrix proteins is investigated adjacent to implants in this cellular layer, it can be readily demonstrated that the fibroblastic cells are surrounded by fibronectin, type IV collagen, and laminin,34 35 that these cells are marked with the monoclonal antibody (MAb) 6735 and that other components of basement membrane (type V collagen, heparan sulphate) are also present (unpublished observations). Our most recent studies have been concerned with the expression of cellular adhesion molecules near to implanted prostheses, as part of an investigation of the inflammatory processes involved in aseptic loosening of total joint replacements. Again, for the purposes of this presentation we shall omit details of the vascular expression of these molecules, to true synovium, and this similarity so far seems true also for the expression of extracellular matrix proteins and adhesion molecules.
This review has attempted to show the differences in localisation of different molecules within the synovium. By no means are all the findings described agreed upon by those who have studied this aspect of joint structure and there is a need for further work, particularly collaborative studies, to resolve the differences.
